The mitochondrial tRNAs of Trypanosoma brucei are nuclear encoded.
The mitochondrial DNA of Trypanosoma brucei is organized as a catenated network of maxicircles and minicircles. The maxicircles are equivalent to the typical mitochondrial genome except that the genes for the mitochondrial tRNAs have not been identified by sequence analysis of the maxicircle DNA. The apparent absence of tRNA genes in the maxicircle DNA suggests that the mitochondrial tRNAs are encoded by either the minicircle or the nuclear DNA. In order to determine their genomic origin, we isolated and identified the mitochondrial tRNAs of T. brucei. We show that these mitochondrial tRNAs are truly mitochondrially located in vivo and that they are free from detectable contamination by cytosolic RNAs. By hybridization analysis, using mitochondrial tRNAs as the probe, we determined that the mitochondrial tRNAs are encoded by nuclear DNA. This implies that RNAs, like proteins, are imported into the mitochondria. We investigated the relationship between the cytosolic and the mitochondrial tRNA genes and show that there are unique cytosolic tRNA genes, unique mitochondrial tRNA genes, and tRNA genes which appear to be shared and whose products are therefore targeted to both the cytosol and the mitochondrion.